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• Dendritic cells are one of the first immune cells that come into 
contact with allergens at mucosal surfaces and can sample 
luminal antigens directly by extending dendrites across the 
epithelial barrier
• In the lymph node they report on the type of antigen encountered 
and subsequently induce CD4 T helper cell differentiation and 
CD8 T cell activation and transfer some of their encountered 
antigens to B cells
• Lung and skin DCs also play a crucial role during the chronic 
phase of the allergic inflammation, by producing chemokines 
that attract other inflammatory cells to inflamed tissues
• Unraveling how DCs induce and maintain Th2 immunity will 
provide new selective therapeutics targets for allergic diseases
The adaptive immune response 
to allergens is characterized by a 
humoral arm (production of IgE 
by B lymphocytes), and a cellular 
arm (CD8 and CD4 T lymphocytes 
that respond to the allergen in the 
context of MHCI and MHCII mol-
ecules). Before adaptive immuni-
ty is induced to environmental or 
food allergens, the allergen must 
get through the natural barriers of 
the body (skin, mucus membranes) 
and reach the cells of the immune 
system that are recirculating in 
the lymph nodes (LN). Dendritic 
cells (DCs) are one of the first im-
mune cells that come into contact 
with allergens at mucosal surfac-
es. In the lungs, intestine and skin, 
DCs sit at the basolateral side of 
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epithelial cells and can sample lu-
minal antigens directly by extend-
ing dendrites across the epithelial 
barrier (Figure 1). 
After antigen uptake, DCs migrate 
to the draining LN and present the 
processed antigen to naïve T cells, 
leading to clonal expansion and 
differentiation of antigen-specific 
T cells (Figure 2). Dendritic cells 
arriving in the LN report on the 
type of pathogen or allergen that 
has been encountered in the pe-
riphery, and they subsequently 
induce CD4 T helper cell differen-
tiation (Figure 3), CD8 T cell acti-
vation and transfer some of their 
encountered antigens to B cells. 
DCs originating from the lungs 
of house dust mite (HDM) al-
lergen-exposed mice are neces-
sary and sufficient to induce Th2 
sensitization to HDM. Lung and 
skin DCs also play a crucial role 
during the chronic phase of the 
allergic response, by producing 
chemokines that attract other in-
flammatory cells back to periph-
eral tissues (Figure 2). In addition, 
allergen-specific IgE and IgG1, 
through stimulation of FcεRI and 
FcγRIII respectively, target aller-
gens to DCs thus boosting Th2 
immunity further. During both 
sensitization and challenge, DCs 
closely communicate with neigh-
Figure 1  Dendritic cells across the 
epithelial barrier.
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Dendritic cells 
Figure 2 Role of dendritic cells in inflammation and T-cell polarisation.
Figure 3 Factors that affect T-cell differentiation.
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boring epithelial cells. Triggering 
of pattern recognition receptors 
on epithelial cells like the Toll-like 
receptor 4 or protease activated 
receptors by allergens leads to the 
production of epithelial-derived 
chemokines and cytokines (Fig-
ure 4) that recruit DCs and that 
program the DCs to induce Th2 
immune responses. Epithelial cells 
and other innate immune cells also 
make endogenous danger signals 
like uric acid, ATP and High Mobili-
ty Group Box 1 (HM-GB1) that can 
have the same effect on DCs. 
Patients with atopic dermatitis, al-
lergic rhinitis and asthma have in-
creased numbers of activated DCs 
armed with IgE in the inflamed 
tissues. Not surprisingly, target-
ing the function of DCs in allergy 
constitutes a therapeutic avenue. 
However, eliminating the function 
of DCs completely would also in-
duce immunodeficiency, and it is 
much more important to unravel 
how DCs induce and maintain Th2 
immunity selectively, to find new 
therapeutics for allergy.
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Figure 4 The interaction of dendritic cells and epitelial cells drives the inflammatory process.
